The means of Fourier series
Introduction. Formulation of the problem
Let L π 2 be class of 2 π -periodical functions, which are summable on [-π, π] and C 2 (0, +∞) -class of functions having continuous second derivative on ) , 0 ( ∞ + .
In this paper we consider the semi-continuous means The problem of the study of behavior (1) at 0 + → h arises in various problems of analysis and in the case of discrete h it was studied by many authors (see, eg., [1] and references therein). For convex (piecewise-convex) summarizing sequences } ... ,
and all f ∈ L π 2 , the convergence of means (1) almost everywhere
was established in [2] ; in [3] it was studied the behavior of the corresponding means in Lebesgue points.
The result is valid, in particular, for the case of ), exp( ) (
. An important consequence of this result is the summability almost everywhere of Fourier series of function f ∈ L π 2 by Abel-Poisson method ("radial" convergence of Poisson integral, [4, vol. 1, p. 162] ), which corresponds to the case of 1 = α . More complicated (and more interesting from the point of view of the theory of analytic functions) is the problem of so-called non-tangential convergence of (1). This is the behavior of (1) 
In this paper, under some conditions on the matrix Λ : a) we obtain the maximal inequalities of the means (1); b) we establish the estimates of p L -norms of corresponding maximal operators (in the cases of
for f ∈ L and almost all x. 
The main result
and there is a constant
Then for every x the estimate
Remark. Here and throughout the paper C will represent constants, which depend only on the explicitly specified indexes. 
Proof of the theorem 1 Let
we obtain the relation
Note that the condition
. Consequently, for each fixed x the inequality
is satisfied at all t , for which
To estimate the right side of (5) we need the following obvious inequality:
Now, in view of (4) and (8) we have
Using (6) for the values t , that satisfy (7), we obtain
we used the estimate (see eg.,
in which the integer S was choosing from the condition
The right side of (9), obviously, does not exceeds
which implies the assertion of Theorem 1.
Theorem 2.
If the sequence Λ satisfies the conditions (2) and (3), the following estimates 
Non-tangential convergence
2 , the sequence Λ satisfies (2), (3) and 
, has been prescribed small. Now
By (13), (10) and the choice of the polynomial T, the measure of those x for which ( ) ( )
is more even a small number, will be prescribed small. This is the satisfiability of relation (12) for almost all x.
Exponential means
Denote now 1 ) (
, and require the following conditions: ( 2 2 and ( )
Note that
. and apply twice the Lagrange theorem to the second finite differences in (9).
Under the conditions of B) the right side of (9) is majorized by the sum of corresponding improper integral and for implementability of statements of Theorems 1, 2 and 3 (with the additional condition (11)) is sufficient to require ( ) (
i.e.
Generalized Poisson-Abel means
Consider in particular the case of 1 ,
Corollary 1. The statements of Theorems 2 and 3 are valid for generalized Poisson-Abel means
In particular, the relation (14)), we have: 
Proof. It suffices to verify conditions a) and b) and the boundedness of sums in (9); while the sum in (9) can be viewed at )
, where ν is fixed natural number, which will be chosen later. 
holds. Similarly, for sufficiently large values of x we have
Let now ν be a positive integer such that for ν ≥ х at the same time the relations (16) and (17) hold; we can assume that m < ν . With these x the conditions a) of Sec. 6 are valid.
We now turn to the conditions b). For ) (х ϕ = ) (x Р n the required estimates follow easily from the obvious inequalities ( )
and (see (16)) exp ( )
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